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Introduction
Gout is a disease that is caused by disorder in purine
metabolism or renal excretion that allows uric acid
(monosodium urate) crystals to accumulate in the
blood and tissues. Tophi are deposits of uric acid
crystals in one or more joints, or in subcutaneous
and other tissues [1,2]. They commonly deposit in
the feet (the first metatarsophalangeal joint lead-
ing to podagra), ankles, knees, hands, wrists and
elbows. The less commonly affected areas include
the sacroiliac, sternoclavicular, acromioclavicular,
and shoulder joints. They rarely affect the hips and
spine [3–5].
Several predisposing factors (such as genetics,
alcohol abuse, obesity, medications, age, poor con-
trol of serum uric acid) might lead to the deposi-
tion of uric acid crystals in tissues. When urate salts
become supersaturated, they precipitate to form
crystals. The urate crystals often precipitate in syn-
ovial fluid and interact with neutrophils to induce
acute gout attacks.
The clinical course of gout can be divided into
four phases, i.e. asymptomatic hyperuricemia, recur-
rent attacks of acute arthritis, intercritical gout, and
chronic tophaceous gout. Tophi deposits can cause
joint destruction, gouty nephropathy, concomitant
septic infection, and spinal cord compression [6–8].
The diagnosis of gout is based on history taking,
physical examination, blood biochemical profile,
identification of causative crystals, or imaging studies
such as plain radiography, computed tomography
(CT) and magnetic resonance imaging (MRI). Limi-
tations exist for plain roentgenography since it de-
tects only the features of dense asymmetric soft tissue
masses, well-defined marginal and juxta-articular
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erosions, and normal bone density in the early phase
of gout [9,10].
Ultrasonography is a comprehensive tool for
examining soft tissue lesions [11,12]. It is also used
in examinations of gouty tophi [13,14]. The ultra-
sonographic presentation of tophi can be divided
into three types according to the stages of gouty
arthritis. In the early stage, the tophi present as hy-
poechoic lesions surrounded by swollen soft tissue.
In the late stage, a prominent shelly hyperechoic
region with strong posterior acoustic shadowing
may be observed. In the intercritical stage, the tophi
appear as spotted or nodule-like hyperechoic calci-
fications scattered within hypoechoic areas, repre-
senting the transitional stage [15]. In this report,
we describe the ultrasonographic presentations of
tophi-like masses in several atypical locations.
Case Reports
Case 1
A 53-year-old man had a history of gout with mul-
tiple tophi deposition in the joints. He was suffer-
ing from swelling and limitation of joint motion 
in both knees of a few days’ duration. In addition,
claudication and genu varus of the right knee were
also found. There was no palpable mass at either
knee. Under the impressions of bone fracture and
osteoarthritis, plain roentgenography of both knees
were performed and showed soft tissue swelling with
small amorphous calcified foci in the suprapatellar
and prepatellar areas of the right knee. Ultrasono-
graphy of these soft tissue swelling areas disclosed
multiple cauliflower-like hyperechoic masses with
posterior acoustic shadowing (Fig. 1). His serum uric
acid level was 9.6 mg/dL (normal, 3.6–7.5 mg/dL).
Tophi at the right suprapatellar bursa and right knee
cap were suspected.
Case 2
A 51-year-old man had a history of gout of a few
years’ duration and had been receiving regular medi-
cation for it. He visited our outpatient clinic because
of a painful and swollen soft-tissue nodule between
the second and third toes of his left foot. Physical
examination revealed local heat and redness around
the nodule. The patient was afebrile and had a nor-
mal total and differential white blood cell count.
Morton’s neuroma or a rheumatoid nodule was highly
suspected. Plain roentgenography of the left foot
showed periarticular erosion at the lateral aspect of
the second metatarsal head, with periarticular soft
tissue swelling in the adjacent metatarsophalangeal
joint. Ultrasonography of the lesion showed an ill-
defined mass of heterogeneous echogenicity with
cauliflower-like surface between the second and third
toes of the left foot (Fig. 2). His serum uric acid level
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iF g. 1. Ultrasonography of the right knee, longitudinal scan through: (A) suprapatellar pouch; (B) knee cap. Tophi appear as
hyperechoic cauliflower-like surfaces with posterior acoustic shadowing.  = near patella; T = tophus; Q = quadriceps.
was 8.8 mg/dL. Tophi between the second and third
toes of his left foot were suspected.
Case 3
A 45-year-old man complained of a palpable pain-
less soft-tissue nodule of a few months’ duration in
his right buttock. MRI of the pelvis showed multiple
calcified amorphous subcutaneous nodules in the
upper quadrant of bilateral gluteal areas. Ultrasono-
graphy of bilateral gluteal areas disclosed multiple
cauliflower-like hyperechoic nodules in the upper
quadrant of bilateral gluteal areas (Fig. 3). Tracing his
past history, we found that he had had gout for many
years, and his serum uric acid level was 8.4 mg/dL.
Tophi in bilateral gluteal areas were suspected.
Discussion
In these three cases, we employed an ultrasono-
graphic device with a 10MHz linear-array transducer
to examine soft tissue foci. All examinations included
longitudinal and transverse B-mode scans and color
Doppler images to access local blood perfusion.
The tophi on ultrasonography were characterized
as hyperechoic areas with acoustic shadowing and
hyperechoic fronts, which were similar to findings
of previous studies [14–16], and with a cauliflower-
like appearance. Although laboratory analysis of the
tophi was not available, the diagnosis of gouty tophi
might be made in conjunction with typical past
history and comparison of the ultrasonographic
findings with those in previous reports.
Case 1 showed soft tissue swelling in bilateral
knees but no palpable mass. On ultrasound exami-
nation, the mass showed hyperechogenic structures
with acoustic shadowing and hyperechogenic sur-
roundings, similar to previously reported features
Ultrasound Findings of Tophi-like Masses
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iF g. 2. Ultrasonography of the left forefoot, longitudinal scan
lthrough the space between the second and third metacarpa
cbones. Tophi (T) have ill-defined margins with posterior acousti
shadowing.  = near second toe;  = near third toe.
iF g. 3. c(A) Ultrasonography of the right gluteal area, longitudinal scan through the upper portion. Tophi appear as hyperechoi
cauliflower-like surfaces with posterior acoustic shadowing. (B) Color Doppler ultrasonography shows no blood flow signals arou dn
the tophi. T = tophus; S = subcutaneous tissue.
[14–16]. Case 2 showed a swelling soft tissue mass
between the second and third toes of the left foot.
Plain roentgenograms showed periarticular erosion
of the phalanx bones. Ultrasonography showed 
a mass with an ill-defined margin and hetero-
geneous echogenicity. The features of the mass in
this case were similar to the previous finding of
soft tophi at a distal interphalangeal joint [17].
In Case 3, masses were found in bilateral upper
gluteal areas and had cauliflower-like heterogeneous
echogenic appearance with calcification, and Color
Doppler ultrasonography showed no increase in
vascularity around the masses. The atypical location
is very rare.
The differential diagnosis should include other
subcutaneous nodules, soft tissue calcification and
other crystal deposition such as calcium pyrophos-
phate dihydrate. The differential diagnosis of sub-
cutaneous nodules includes rheumatoid nodules,
sarcoid nodules, lipomas, synovial cysts [14] and
injection granuloma. On ultrasound imaging, rheu-
matoid nodules are more homogeneous or show
a central, sharply demarcated hypoechoic area.
Sarcoid nodules have irregular, oval, and hypoechoic
appearances, and lipomas are hypoechogenic, hy-
perechogenic, or of mixed echogenicity; however,
they are all oval-shaped with well demarcated cap-
sules. Synovial cysts have a hypoechoic appearance
[13,14] and injection granulomas have irregular
hyperechogenic appearance. There are three types
of soft tissue calcifications that can be found using
ultrasonography: (1) hyperechoic focus with well-
defined shadow (79%); (2) hyperechoic focus with
faint shadow (14%); (3) hyperechoic focus with no
shadow (7%) [18]. However, it is difficult to make
a differential diagnosis between calcium pyrophos-
phate dehydrate and monosodium urate deposition
using ultrasonography alone. Crystal analysis would
give a definite diagnosis.
The tophi masses might not be palpable, and
ultrasonography might be useful for detecting them.
In case 1, the non-palpable multiple intraarticular
and periarticular tophi limited the range of motion
of the knee joint. The ultrasonographic findings were
consistent with those of a previous study [19].
All of our patients had hyperuricemia. Although
gout was not always noted in patients with hy-
peruricemia, the risk is relatively high [2]. As tophi
formation is reversible, tophi may shrink or even
disappear with good control of serum uric acid lev-
els. Tophi formation does not become an irreversible
reaction until erosion of the joint cartilage or bone
develops [3]. Good long-term control of serum uric
acid is important in individuals with gout. Ultraso-
nography is useful for following changes in the size
and appearance of tophi.
Ultrasonography has been used comprehensively
in the evaluation of soft tissue tumors. Color Doppler
ultrasound has been used to evaluate blood perfu-
sion of tumors with a sensitivity and specificity of
80% and 100%, respectively [17]. The low perfu-
sion of the tophi in our cases might be due to the
patients being in the inactive stage of gout.
As shown in our cases, tophi sometimes present
as swollen soft tissue masses located in atypical
areas. They might mimic certain neoplasms. Imaging
studies, including ultrasonography, CT or MRI, are
the tools for differential diagnosis. According to a
previous study [16], CT provides specific images
(compared to the other imaging modalities) because
the crystal deposits are clearly seen in masses of
about 160 Hounsfield units density on CT.
Ultrasonography is not a routine or initial exami-
nation for the diagnosis of tophi. However, tophi
might be found in atypical locations. In this situa-
tion, ultrasound is a real-time, inexpensive, non-
radioactive and noninvasive tool for diagnosis.
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